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SOLAR OBSERVATIONS 
[Meteorological Research Division. E D G 4 R  W. WOOLARD in charge] 

SOLAR RADIATION OBSERVATIONS, MARCH 1938 observations are. made wit’h the Marvin pyrheliomet,er ; a t  
Wa.shingt,on ancl Blue Hill t,hey are nht,a.ined with a 

By CHARLES M. LENNAHAN recording Eppley Ihermopile, checked by observations 
wit.1~ a hIarvin pyrheliometer a t  Washingt.on and with a 

Measurements of solar radiant energy received at,. the Siiiit,lisonian Silver Disk pyrheliomet,er a t  Blue Hill. The 
surfa,ce of the. eart,h are made a t  e.ight stations .ma,int,n.ined table also gives vapor pressures n.t 8 a. m. (seventy-fift,h 
by the Wea.t.her Bureau, a.nd a t  nine cooperat,ing stations meridkn time) and at  noon (local mem solar time). 
maintained by othe,r inst,itutions. The iiit’ensity of the During Mxrch 1938 direct solar rndiat,ion int.ensities 
total radiation from sun and sky 0n.a. horizontal surface is averaged above nornial at  Wti.shington; below normal at  
continuously recorded (from sunrise t80 sunset,) a.t all Lincoln during the afternoon and at  hla.dison; rind close to 
these stations by self-registering instruments; pyrhelio- normal at  Lincoln in hlie morning and a t  Blue Hill. 
metric measurements of t,he intensity of d1rec.t solar Table. 2 contains the ave.rage, a.mounts of radiat,ion 
radia.tion a t  normal incidence are made a.t frequent inter- received d d y  on a horizont,al surfa.ce from both sun ancl 
vals on clear days a.t three We,ather Bureau st,a.tions sky during each week, hheir de.part,ures from normal aad 
(Washington, D. C., Madison, Wis., Lincoln, Nebr.) and the accumulated departures since the beginning of the 
a.t the Blue Hill Observa,t,ory of Ha.rvard University. ye,ar. The ralue,s a t  most of the stations are obtained 
Occasional observations of sky polariza.tion are taken a t  from 6he records of an Eppley pyrheliometer recording on 
t,he Weather Bureau stat,ions a t  Washington and Madison. eithe,r a niicroainmeter or a pote,nt,ionieter. 
hleasurement,s of the int,ensity of direct solar rn.diat,ion During RItlrch 1938 all stat,ions show a deficiency in 
through Schott, color filters, for the deterniination of t’he t,otal solar and sky radia.t,ion for the nionth with the 
atmospheric. tiirbidity a.nd precipita.ble wa.t,er va,por, nre escept,ion of Chicago, Ithaca, Miami, Fairbmks, New 
conducted a t  Washington and Blue Hill. Orlcn.ns, Sn.n Juitn, and Friday Ha.rbor. The latter four 

The geographic coordinates of the stations, and descrip- sttitions also had an excess of tota.1 radia.tion during 
tions of the instrumental equipment, statmion exposures, Janun.ry and February. 
and methods of observation, toget.her wibh summaries of For t,he det,erniination of a.t,niospheric turbidity a.nd pre- 
the data obtained up to t,be end of 1936, will be foundin cipit,able wat.er, t,he intensity of direct solar mdiation at  
the MONTHLY WEATHER REVIEW, December 1937, pp. normal incidence is measured, with and wit,hout color 
415 to 441; further desc,riptions of inst,ruments and filters, by a thermopile recording on a potenbiometer. 
niet,hods are given in Weat>her Burmu Circular Q.  The publicat,ion of table 3 is temporarily suspended, dur- 

Table 1 contains the measuremt-+s of t,he intensity of ing a reinvestignt,ion of the transmission of t,he filt,ers. 
direct solar radiation a t  normal incidenc,e, with niea,ns and No pnlnrizfition nieasurement,s were made a t  Madison 
,their departures from normal (means based on less than 3 due to cont,inual snow a.nd ice cover, nor at Washingtoq 
values are in parentheses). At Madison and Lincoln the since the polarinieter has not yet been inst>alled, 
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mer. 
time 

e 

TABLE 1 .--Solar radiation intensities ditn'ng hlarch 19.98 

[Gram-calories per minute per square centimeter of normal surface] 

WASHINGTON, D. C. 

A. h l .  

5.0 I 4.0 1 3.0 1 2.0 

TABLE 1 .--Solar radiation intensities during March 1998-con. 

LINCOLN, NEBB.-C0ntinue.d 

2.0 

tal. 

1.13 

1.19 
(1.18) 
f.04 

3.0 4.0 6.0 
-____- 

cal. cul. cal. 
...................... 
...................... 

................. 
....................... 
....................... 

................. 

................. 

................. 

hIor. 13. ...... 
Alar. 16 ....... 
Mar. l i  ....... 
hLar. 19 ....... 
hior. 20.. ..... 
Nar. 23 ....... 
hhr.  24 ....... 
Mar.  36 ....... 
Mar. 2; ....... 
hIar. 3 ....... 
Mar. 31 ....... 

Means ........... 
Departures.. 

'111 I l l .  
6.2i  
4.55 
5.16 
4.37 
4.57 
4.17 
3. MY 
2.77 
4.17 
7. 3; 
2.26 

..... 

cal. 
1.64 

- - - 
........... 
........... 
........... 
........... 
. -. . - - 
. - -. - - 
...... 

I:::::: 
1.60 

f.05 

cal. 
..... 
. . - - 

. -. . 

. . -. . 
1.24 
1. n 
. s9  

-.IO 
1. 18 

cal. 

1. 19 
........... 

. - - - - - 

. - - - - - 

........... 
- - - -. 
........... 
........... 
1.04 
. i 6  
. i 5  

-.11 
.9S 

cal.  

1. 10 
- - - 

- - -. . 
. -. 

.S9 

.34 

.59 

-.16 
. i8  

hlsr.9 ........ 
Mar. 19 ....... 
Mar. 21 ....... 
Mar. 22 ....... 
Mar. 25 ....... 
Mar. 23 .______ 

Means ._.___ 
Departures.. 

mm. cal. cal. ral. en/ .  
3.45 .................. 1.09 
5.36 .................. 1.14 
7.87 .................. 1.26 
i. 5i  .................. .57 
3.45 ........................ 
2.36 0.60 0.91 1.10 1.36 
____._ (.SO) (.91) (1.10) 1.16 
____._ +.07 f. 10 +. 15 +.01 

1.07 

..... 
1.30 
1. 19 

1.31 
1.30 
1. 07 

1. 16 

1. El 
1. 22 
1.21 
-.01 

..... 

___.. 

..... 

1.27 

1.55 
1.69 
1.32 
1.61 
1.44 
1. 46 
1. 27 
1.43 
1. 50 
1.43 
1.59 
1.37 
1.45 
+.M 

.......... 
alar. 2 ........ 
Alar. 6 ........ 
Alar. 7 ........ 
n ~ a r .  9 ........ 
hlar .  11 ....... 
Mar. 1 5 ~  ..--.- 
hrnr. 1Y ....... 
A M .  21 ....... 
hLnr. 2..  ..... 
h13r. 24 ....... 
h h .  25 ....... 
htar. 27 ....... 
Mar. 2x ....... 
Mar. 3 ....... 

Means ....... 
Departures.. . 

3.6 
5 . 4  
2 .2  
2.U 
2.4 
2.4 

,. 1 
2.5 

10.3 
2.9 
4.0 

-.9 

3.s 

% 4  
...... 

............ 0.93 

0.82 0.93 1. 11 
.7? .3S 1.07 
.88 .95 ...... 

.97 1.07 1.18 
............ 1.12 
....... TS .92 
.................. 

............ 1.04 

............ 1.04 
.85 .92 1.05 
.OO -.01 -.03 

.................. 

................. 

.................. 

.................. 

4.57 
5.16 
6.76 
7.37 
..___. 

............ 

...... . 6 2  . 1 1  ...... 
.51 .53 .75 1.00 
42 .66 ...... 
:T4 1:; 1 .9T 11.26 

14 -.?o -.la -.05 

1.03 
1.32 
1.16 
1.36 
1.22 

....................... 
.90 .Sb .___._ 

............ .59 
.05 .81 .70 

.................. 
.94 .74 __.___ 

Week beginning- 

Feb.26 ........................ 
Mar. 5 ......................... 
hfar. 12 ........................ 
Mar. 19 ........................ 
Mar. 26 ........................ 

W'ash- hladi- Lin- Chica- ;;rm Fresno pkS Twin La New River- Blue San Friday Ithaca New- 
ington son coln go Falls Jolla 'Iiarui Orleans side Hill Juan  Harbor port 

tal. cul. col. cal. ral. cal. cal. cui. cal. cal. cal. cal. cal. cal. cal. cal. cal. 

---------~__-__.__--- 

217 224 212 158 260 293 126 260 230 392 372 238 276 566 271 224 299 
262 352 313 275 240 280 211 251 351 436 417 372 336 617 3W 263 354 
167 30g 289 243 171 403 203 205 463 445 343 4Wd 202 654 22s 222 211 
425 260 461 289 406 4415 254 291 532 3Sl 390 466 428 589 374 308 473 
273 376 397 351 233 586 341 437 504 469 356 419 331 635 402 255 373 

Feb.28 ........................ 
&kU. 17 ........................ 
Mar. 19 ........................ 
Mar. 28 -__ - - - -_  ~ -___----.____._ 

......................... 

Departures of daily totals from normals 

........ 

........ 

Accumulated departures since Jan. 1 

Sun's zenith distance 
- 
Noon 

- 
8 a . m  
- 

Sun's zenith distance 

78.7O I 75.7' I 70.7' I 60.0° I 0.0' 160.0° 170.7' 175.7' I7H.7' 

Air mass 

Noon 
Air mfss Local 

mean 
solar 
time 

Local 
mean 
solar 
time 
- 

e 

A. M. 
time 

- 

- 
'1.0 
- 
tal. 

1.46 
1.39 
1. 14 

1.49 
1.37 
-.06 

..__ 

-.-. 

- 

l- -I- 
5.0 I 4.0 I 3.0 2.0 3.0 I 4.0 5.0 e 1.0 I 2.0 l e  

-1-1- -I- 
cal.  
1.28 
..... 
..... 
1. 31 
1.23 
1.2s 
..... _ _ _ _ _  
__.__ 
..... 
1.31 
1.31 
f. 03 

cal. 

.99 
...... 

mm. 
5. 16 
5.36 
5.79 
4.3i  
5.79 
2.87 

6 . Z  
2.87 
5.56 
2. 16 

- _ _ _ _  

_.___ 
.____ 

I-I-I-1-1- 
mm. 
3.30 
6. 02 
6. i o  
3. b l  

1.86 
..... 

...... ...... 

.................. 

............ 1.19 

...... 1.00 1.06 
.71 .SR 1.02 

..... 1 . i 2  1 .52 

.................. 

...... 1 .4S 1 .66 

.................. __.__. 
.---.. 

.47 

.76 -. 05 

...... 

MADISON, WIS. 

BLUE HILL, MASS. i 0.84 .91 10.9; 1.06 

2.26 1.00 1. 12 
3.00 ____.. 

1.18 1.34 1 1.37 
1.48 
1 06 : l : ~ ~ ~ ~ : l  1.36 

1 
6.715 

.07 

Mar. 1 ........ 
Mar. 2 _.______ 
Mar. a.--- __.. 
Mar. 10 ....... 
Mar. 17 ....... 
Mar. 13 ....... 
Mar. 21. _ _  _ _  -. 
Mar. 24 ....... 

Means ...... 
Departures.. 

4.37 
1.64 6.37 
1.53 2.36 

1.96 
1.5i 3.Q9 

....................... 

..... 1.11 0.96 0.82 
1.31 I 1.14 1 .91 
1.35 1.20 1. 06 

3.3 
3.3 
2.5 
1. 1 
2.4 
2.4 
4. 6 
4.2 

6. 8 
2.3 
2.9 
2. 9 
2. 5 

3. a 

....................... 
1.36 1. 16 1.00 
1.25 1 1.0s 1 .93 I 1;; I 

I 1  

LINCOLN. NEBR. 

5 . i ~  
...... ...... ...... ...... 

1.54 ...... I ...... 6.02 

....................... 
1.26 1.06 
t.05 l f . 0 2  1-1;: 1 1:; 1; 

Interpolated. 
I I l l 1  

TABLE %-Average daily totals of solar radiation (direct + d i j k s e )  received on a horizontal surjace 
~~ 

Gram-calories per square centimeter 


